The purpose of this study was to examine the association of acculturation with substance use treatment outcomes in a sample of treatment-seeking Latino/as (N ϭ 405). The study used data from a multisite randomized controlled trial of a culturally adapted version of Motivational Enhancement Therapy delivered in Spanish. Berry, Kim, Minde, and Mok's (1987) acculturation model was used to divide the sample into 4 types (integrated, assimilated, separated, marginalized), based on Bicultural Involvement Questionnaire scores. One-way analyses of variance, chi-squared tests, and repeated-measures regression were used to examine baseline acculturation, posttreatment outcomes, and follow-up outcomes. All participants were of Latino/a background, and 88.4% of the sample was male. Participants with greater acculturation to American culture (i.e., integrated and assimilated acculturation types) reported more substance use and associated problems at baseline, 2 (3) ϭ 20.5, p Ͻ .001, with the integrated type reporting the highest percentage of substance use disorder symptoms and problems (67.6%). No significant differences in substance use were detected among acculturation types posttreatment or at follow-up. Although the integrated and assimilated acculturation types were associated at baseline with more substance use and associated problems, all acculturation types seemed to benefit at posttreatment from an evidence-based culturally adapted treatment.
men are more likely to experience negative consequences as a result of their drinking (Mulia, Ye, Greenfield, & Zemore, 2009) . Less research has addressed Latino/as' use of illicit drugs; however, studies suggest that Latino/as use illicit drugs at a similar rate as Caucasians (National Institute on Drug Abuse, 1998) but experience more severe consequences, such as more accidental drug overdoses (Coffin et al., 2003) , more incarcerations for drug possession, and harsher legal sentences for drug use (Beckett, Nyrop, Pfingst, & Bowen, 2005) .
These patterns of alcohol and drug use and related consequences among Latino/as are frequently explained in terms of acculturation, the process of psychological and social changes resulting from exposure to a new culture (Berry, 2003) . There is accumulating evidence that greater acculturation to mainstream U.S. culture is associated with higher substance use severity among Latino/as generally (Caetano, Ramisetty-Mikler, & Rodriguez, 2009; Chartier et al., 2015; Kaplan & Marks, 1990; Spence, Wallisch, & Smith, 2007; Vega, Gil, & Zimmerman, 1993) , even when controlling for demographic characteristics and country of origin (Amaro, Whitaker, Coffman, & Heeren, 1990; Burnam, Hough, Karno, Escobar, & Telles, 1987) . The impact of acculturation appears to be especially strong for Latina women, with low levels of acculturation associated with less drinking and higher levels of acculturation associated with greater drinking (Lee, Almeida, Colby, Tavares, & Rohsenow, 2016; Polednak, 1997; Zemore, 2007 ; but see Zamboanga, Raffaelli, & Horton, 2006 , for an exception). Although substantial research has identified a link between acculturation and substance use, the mechanisms behind the association are less clear. There has been limited research on the topic, and speculations include the fact that highly acculturated Latino/as may have employment in which they have higher income (greater access to alcohol), as well as a greater likelihood of having negative consequences of their alcohol use (missed days of work, greater likelihood of vehicle ownership which may increase the risk of legal and health consequences). It may also be that there is greater acceptance of substance use among U.S. culture, which could contribute to the link between acculturation and worsened substance use outcomes (Caetano et al., 2009) .
Because Latino/as receiving SUD treatment have higher rates of substance use than nonclinical samples, it is important to examine how acculturation is related to treatment outcomes (Alvarez, Olson, Jason, Davis, & Ferrari, 2004) . Very few studies have examined the impact of acculturation on substance use treatment. One study found that acculturation did not differentiate drinking patterns (Arciniega, Arroyo, Miller, & Tonigan, 1996) and another found that acculturation did not mediate substance use treatment response (Arroyo, Miller, & Tonigan, 2003) . (In the latter study, however, monolingual Spanish speakers were ineligible to participate, and so less acculturated Latino/as were likely to have been underrepresented.) In a separate study of court-mandated Latino/a SUD patients, higher acculturation was associated with greater treatment retention (Brocato, 2013) . There also is evidence that less acculturated clients benefit most from having providers from the same ethnic background (Field & Caetano, 2010) and that providers' level of acculturation to the United States is associated with greater days of substance use among their Spanish-speaking patients (Suarez-Morales et al., 2010) . Given these mixed findings, it is uncertain how SUD treatment outcomes are affected by cultural processes.
Recently, Chartier and colleagues (2015) examined acculturation within a multisite randomized controlled trial for Spanishspeaking Latino/a clients. In this study, participants who reported more connection with Latino culture had a higher attrition rate, while participants who were born in the U.S. and preferred to speak English at home had a lower percentage of days abstinent at the end of treatment. However, the Chartier et al. (2015) study was largely exploratory, and the authors recommended that future studies use a theoretical framework to inform hypothesis-driven investigations to build upon their preliminary findings. Our study builds upon the study by Chartier and colleagues (2015) within the same treatment sample by applying a theoretical model of acculturation to treatment processes.
For this study, we utilized Berry and colleagues' (Berry, Kim, Minde, & Mok, 1987) acculturation model to assess the influence of acculturation on baseline substance use and treatment outcomes. Berry et al. (1987) proposed a quadrant model to depict the level of acculturation between the host culture and native culture, with the following four types for any given individual: integration (identifying highly with both cultures), assimilation (identifies more with U.S. mainstream culture), separation (identifies more with Latino/a culture), and marginalization (reports distance from both cultures). Berry (2005) proposed that integrated (i.e., bicultural) individuals tend to have less acculturative stress and better quality of life outcomes compared to those who are marginalized. Many studies that have examined acculturation have only used single-item measures of the construct (e.g., language preference or number of years lived in the United States), and thus, a strength of the present study is the use of a more thorough instrument of acculturation. In addition to using Berry and colleagues' acculturation model, we also examined cultural context by assessing language, years of education, and years lived in the United States (Schwartz, Unger, Zamboanga, & Szapocznik, 2010) .
The purpose of our study was to use Berry et al.'s (1987) model to examine how acculturation is related to baseline substance use and treatment outcomes among Latino/as, as the relationship between acculturation and substance use is unclear among treatment seekers. Our study describes the distribution of Berry et al.'s four acculturation types (integrated, separated, assimilated, and marginalized) in a sample of Spanish-speaking Latino/as enrolled in a randomized clinical trial of culturally tailored SUD treatment at baseline, posttreatment, and follow-up. Our study consisted of two a priori hypotheses and two exploratory analyses. Our first a priori hypothesis was that our method of assessing acculturation using Berry et al.'s model would be valid in comparison to other items used to assess acculturation (e.g., language preference, number of years lived in the United States). Our second a priori hypothesis was that participants in the integrated and assimilated groups (indicating higher acculturation to U.S. society) would have higher levels of substance use at baseline compared to those in the separated and marginalized groups (indicating lower acculturation to U.S. society), as a robust literature has indicated that greater acculturation to American culture among Latino/as is related to higher rates of substance use. Given the limited literature on acculturation and SUD treatment, we did not make hypotheses about acculturation and posttreatment outcomes. Our first exploratory analysis examined the association between baseline acculturation and SUD treatment outcomes at posttreatment and at follow-up. Our second set of exploratory analyses examined the This document is copyrighted by the American Psychological Association or one of its allied publishers.
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relationship between acculturation and treatment assignment on SUD treatment outcomes.
Method

Overview of Randomized Controlled Trial
Data for these analyses were collected as part of a randomized controlled trial sponsored by the National Institute on Drug Abuse's Clinical Trials Network. The multisite trial took place in five U.S. treatment centers (N ϭ 405) in Oregon, New Mexico, New York, Colorado, and Florida (Carroll et al., 2009 ). The treatment centers were located in urban areas. Participants were randomized to one of two treatment conditions: Motivational Enhancement Therapy delivered in Spanish and Counseling as Usual delivered in Spanish. Motivation enhancement therapy is an evidence-based psychotherapy, based on principles of motivational interviewing, in which motivation to reduce or quit substance use is strengthened (Miller & Rollnick, 2013) . For both conditions, treatment consisted of three individual-format sessions over 4 weeks, and all study materials were provided in Spanish (SuarezMorales et al., 2007) . The main finding from the original trial was that participants in both treatment conditions reduced their substance use, with no differences between conditions across time (Carroll et al., 2009 ). More information on the parent study can be accessed by (Carroll and colleagues' (2009) manuscript.
Participants
Patients were eligible if they (a) were seeking outpatient treatment for substance use, (b) reported substance use within the previous 28 days, (c) were at least 18 years old, (d) spoke Spanish, and (e) were considered by clinical staff to be appropriate for outpatient care. Of the 405 participants included in intention-totreat analyses, 266 completed all three treatment sessions (65.7% completion rate). For more information about participation recruitment and engagement, refer to Carroll et al. (2009) .
Measures
The following measures were used for analyses reported in this article.
Demographic characteristics. Demographic information was collected at baseline, using a standard Clinical Trials Network demographics questionnaire. Variables included for this study were age, gender, race/ethnicity, country of origin, years living in the United States (not including Puerto Rico), years of education, months of incarceration, and number of previous alcohol/drug treatment episodes.
Acculturation. The Bicultural Involvement Questionnaire (BIQ) was used to measure acculturation (Szapocznik, Kurtines, & Fernandez, 1980) . The BIQ contains 33 self-report items which produce two scale scores: Americanism and Hispanicism. These scales assess the level of endorsement of cultural practices and rituals within American and Latino/a cultures, respectively. Participants rated on a 5-point Likert scale (1 ϭ not at all comfortable; 5 ϭ very comfortable) their comfort speaking English/Spanish in a variety of settings (e.g., home, work, with friends) and their enjoyment of cultural practices and media (e.g., music, dances, holidays, books and magazines, and TV programs). In other investigations, internal consistency has been rated as excellent with scores above .90 for the Americanism and Hispanicism scales (Coatsworth, Maldonado-Molina, Pantin, & Szapocznik, 2005) .
For these analyses, we used the Americanism and Hispanicism scale scores to create a quadrant model based on Berry and colleagues' (1987) acculturation framework (described above). The quadrant model was created through a median split method (Farver, Bhadha, & Narang, 2002) , resulting in four acculturation types based on above-median and below-median scores on the two scales: integration (high Americanism/high Hispanicism), assimilation (high Americanism/low Hispanicism), separation (low Americanism/high Hispanicism), and marginalization (low Americanism/low Hispanicism). (See Farrelly, Cordova, Huang, Estrada, & Prado, 2013, for a similar attempt at approximating Berry et al.'s acculturation model using the BIQ.)
Substance use. The Substance Use Calendar (Carroll et al., 2004) was used to measure days of substance use (for each class of drug used in the previous 28 days) at baseline, posttreatment (end of 29 days of treatment), and follow-up (12 weeks posttreatment). Participants also completed an abbreviated version of the Addiction Severity Index (ASI; Cacciola, Alterman, McLellan, Lin, & Lynch, 2007) , assessing the consequences and correlates of drug use across seven domains/subscales: Medical, Employment, Legal, Family/Social, Psychiatric, Alcohol, and Drug Use. Each domain has a composite score ranging between 0 (no endorsement of any problems) and 1 (maximal endorsement of all problems).
Motivation. The University of Rhode Island Change Assessment Questionnaire (McConnaughy, Prochaska, & Velicer, 1983) was used to assess participants' level of motivation to reduce alcohol and drug use. The University of Rhode Island Change Assessment Questionnaire measures motivation based on Prochaska and DiClemente's (1982) transtheoretical model of change. The measure contains 32 items, all of which assess motivation on a change topic. The Readiness Composite score, which measures readiness to reduce substance use, was used for this article. The Readiness Composite score is calculated by subtracting the mean of the Precontemplation score from the Contemplation, Action, and Maintenance means.
Data Analytic Plan
We compared demographic and baseline treatment variables across acculturation types using chi-squared tests and one-way analyses of variance. Country of origin was not included as a covariate in all analyses because there were no significant differences between acculturation types. Fisher's exact test was used when there were less than five counts for any given variable. Bonferroni corrections were implemented to account for increased probability of Type I errors due to multiple comparisons. To validate the quadrant model of acculturation, Pearson correlations between BIQ scales (Americanism and Hispanicism) and baseline treatment variables were calculated. We then used chi-squared analyses to examine treatment differences among acculturation types at posttreatment and at follow-up, in terms of ASI composite scores and days of alcohol, cocaine, opiate, and marijuana use. Because these dependent variables were zero-inflated (and thus not normally distributed), they were each dichotomized for analysis as categorical variables (0 ϭ no reported problems/use; 1 ϭ any reported problems/use). The percent of zeros was especially high This document is copyrighted by the American Psychological Association or one of its allied publishers.
at posttreatment and follow-up, ranging from approximately 52% to 58% for the total sample, and ranging from 34% to 65% across the four different categories. For the dichotomized ASI alcohol composite scores, we used repeated-measures logistic regression modeling to test whether treatment outcomes varied by treatment assignment and acculturation. For the continuous aspects of the data (ASI composite Ͼ0), the distributions at each assessment were positively skewed and a log-transformation was used to approximate normality, followed with repeated-measures linear regression modeling.
Results
Participant Demographics
Of the 405 total participants, 88.4% were male, all reported a Latino/a ethnic background, 92.8% indicated that their primary language was Spanish, and the mean age was 32.5 (SD ϭ 9.07). In terms of country of origin, 16.1% were U.S. born (not including Puerto Rico), 69.9% were foreign born (49.5% in Mexico and 20.5% in Central/South America), and 13.58% were born in Puerto Rico but residing in the continental United States. The mean for the Hispanicism scale was 4.31 (SD ϭ 0.72) and the mean for the Americanism scale was 2.99 (SD ϭ 1.31). Within the sample, 60.0% stated their primary substance used was alcohol, 21.7% cocaine, 8.6% marijuana, 6.4% opiates, 3.0% methamphetamine, and 0.2% benzodiazepines.
Assessing the Acculturation Model
We first hypothesized that our method of conducting median splits on the Hispanicism and Americanism scales of the BIQ to create Berry et al.'s model of acculturation would be valid. Support for this hypothesis was obtained through examination the distribution of acculturation types by demographic characteristics. First, there were significant differences between acculturation types by the number of years living in the United States, F(3, 214.06) ϭ 27.78, p Ͻ .001. Participants in the integrated group (M ϭ 19.05, SD ϭ 12.50) lived in the United States longer than those in the separated and marginalized groups (Games-Howell post hoc tests, separated: M ϭ 10.81, SD ϭ 10.25, p Ͻ .001; marginalized: M ϭ 9.26, SD ϭ 7.33, p Ͻ .001). Additionally, the assimilated group (M ϭ 20.27, SD ϭ 13.26) lived in the United States significantly longer than the separated (p Ͻ .001) and marginalized groups (p Ͻ .001). There were no significant differences between the integrated and assimilated groups, nor between the separated and marginalized groups, regarding the number of years lived in the United States. Second, there were differences in years of education between acculturation groups, F(3, 398) ϭ 13.25, p Ͻ .001. The integration group (M ϭ 10.55, SD ϭ 2.88) had more years of education than both the separation group (M ϭ 8.88, SD ϭ 3.14; p ϭ .001) and the marginalized group (M ϭ 8.34, SD ϭ 3.40; p Ͻ .001; post hoc Tukey-Kramer tests). The assimilation group (M ϭ 10.51, SD ϭ 2.97) also reported more years of education in comparison to the separation group (p ϭ .002) and the marginalized group (p Ͻ .001). There were no statistically significant differences in years of education between the integrated and assimilated groups, and the separated and marginalized groups. Finally, there was a significant difference between groups regarding preference of the English language: 12.5% of participants in the integrated group, 12.4% of the assimilated group, 0% of the separated group, and 0% of the marginalized group (Fisher's exact test, p Ͻ .001).
Level of Acculturation and Baseline Variables
We found some support for our second hypothesis that participants in the integrated and assimilated groups would have higher rates of substance use at baseline in comparison to the separated and marginalized groups. As shown in Table 1 , the Americanism scale was positively correlated with several baseline treatment variables pertaining to substance use frequency and severity (ASI Drug Composite, days of cocaine use, days of marijuana use), whereas the Hispanicism scale was not correlated with any baseline treatment variables.
When we examined whether pretreatment substance use varied by acculturation group, we found a significant difference between groups in the expected direction for the ASI Drug composite, 2 (3) ϭ 20.50, p Ͻ .001, with the integrated group reporting the highest levels of drug use problems (67.60%). There were also between-groups differences regarding opiate use in the previous month, 2 (3) ϭ 14.12, p ϭ .002, with the integrated group more likely to use opiates in the previous month (17.10%). Finally, there was a significant between-groups difference regarding the use of marijuana in the previous month, 2 (3) ϭ 13.65, p ϭ .003, with the assimilated group being the most likely to report use (27.80%). See Table 2 for a summary of these analyses.
Posttreatment and Follow-Up Outcomes
We conducted exploratory analyses to assess the relationship between acculturation and posttreatment and follow-up substance use outcomes. After using Bonferroni corrections to account for multiple comparisons (p Ͻ .004), there were no statistically sig- This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
nificant differences between acculturation groups at either posttreatment or follow-up (see Table 3 ). There was a trend in which the integrated group had higher scores on the ASI Drug Composite posttreatment (p ϭ .016) and at follow-up (p ϭ .025), indicating greater drug use severity. Table 4 provides the results of the ASI Alcohol Composite score from the logistic models, which included a time effect, treatment effect, and time-by-treatment interaction effect for each of the four acculturation types. The time effect was measured at baseline, posttreatment, and follow-up. Only the main effect for time was statistically significant for the total sample and within each of the acculturation types. Subsequent analyses were conducted that utilized the baseline as a covariate, thereby assessing the time effect only from posttreatment to follow-up. The results of these analyses no longer revealed a time effect. This finding was consistent across the four acculturation types, with integration (p ϭ .8461), assimilation (p ϭ .675), separation (p ϭ .933), and marginalization (p ϭ .287), indicating that the previous time effect was due merely to the change from baseline to posttreatment. This finding was consistent for the ASI Drug Composite as well (data not shown).
Time, Acculturation Status, and Treatment Condition
Discussion
Our study sought to test whether specific acculturation types at baseline were associated with distinct SUD treatment outcomes. Our primary finding was that Latino/a participants seeking SUD treatment with integration and assimilation acculturation types had higher levels of substance use and problem severity at treatment entry. These effects were no longer present at posttreatment and at follow-up, suggesting that receiving a culturally adapted psychotherapy treatment benefited all acculturation types. Our results are novel in that very few studies have examined acculturation with regards to substance use treatment outcomes, especially utilizing a longitudinal design.
Our first aim was to validate our method of measuring acculturation using the BIQ. The measure captured the four acculturation types predictably, and in the expected direction, with other proxies of acculturation such as the number of years Note. ASI ϭ Addiction Severity Index; URICA ϭ University of Rhode Island Change Assessment. a Because of zero-inflation, the ASI composite was dichotomized. Participants reporting scores greater than zero are reported above. The ASI Employment composite is an exception and was analyzed as a continuous measure. b Also due to zero-inflation, these variables were dichotomized from the days of substance use in the 28 days prior to study enrollment as measured by the Substance Use Calendar. Participants reporting any substance use are reported above. ‫ء‬ Indicates statistical significance after controlling for Type I error with Bonferroni corrections. Bonferroni cut-off equal to p Ͻ .003. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Continuous variables
lived in the United States and speaking English as a primary language. Therefore, our method of conducting median splits using the Americanism and Hispanicism BIQ subscales may be valuable in future empirical research on acculturation among Latino/as (Farrelly et al., 2013; Farver et al., 2002) . By using this method, researchers can examine similarities/differences among the four acculturation types, and compare their findings to the larger literature that has used Berry et al.'s (1987) model. The finding that participants in the integration type, especially, reported more substance use at baseline is consistent with other studies in which. acculturation has been linked to increased substance use among Latinos in the United States (Caetano et al., 2009; Chartier et al., 2015) . We add to the previous literature, in showing that this trend is also seen among a sample of treatment seekers. Our study is one of only a few that has examined acculturation and substance use specifically within the context of treatment. Within our sample, a measure of Americanism was positively correlated with the ASI Drug composite score (Cacciola et al., 2007) , reported days of cocaine use in the previous month, and reported days of marijuana use in the previous month. Importantly, however, the Hispanicism subscale was not correlated with any pretreatment substance use and related consequences. There are several possible explanations for these findings. Some studies have suggested that acculturation to the United States is associated with an increased prevalence of SUDs due to acculturative stress, including the process of adapting to a new culture, potential losses from the previous culture, and discrimination (Ortega, Rosenheck, Alegria, & Desai, 2000; Torres, Driscoll, & Voell, 2012; Unger, Schwartz, Huh, Soto, & Baezconde-Garbanati, 2014) .
We also found no differences between acculturation types at posttreatment and follow-up, nor was there a statistically significant interaction effect between time, acculturation type, and treatment condition. The only statistically significant main effects were for time, with all four acculturation types reducing their substance use over the course of the study. These findings suggest that although acculturation may be associated with Note. ASI ϭ Addiction Severity Index. a Because of zero-inflation, the ASI composite was dichotomized. Participants reporting scores greater than zero are reported above. The ASI Employment composite is an exception and was analyzed as a continuous measure. b Also due to zero-inflation, these variables were dichotomized from the days of substance use in the 28 days prior to study enrollment as measured by the Substance Use Calendar. Participants reporting any substance use are reported above. Bonferroni cut-off equal to p Ͻ .004. Note. ASI ϭ Addiction Severity Index. This document is copyrighted by the American Psychological Association or one of its allied publishers.
substance use among those seeking treatment at treatment entry, different acculturation types may benefit equally from treatment. This interpretation should be taken cautiously and with full consideration of the context of the study, in which treatments were evidence-based, culturally adapted, and delivered in Spanish. It is unclear how acculturation would impact treatment processes within clinics that do not meet these conditions (e.g., most clinics do not offer bilingual treatment services). The results of our study are novel in that we demonstrated that despite differences in acculturation, all acculturation types appeared to benefit equally from treatment. This study has several clinical implications. We found that higher acculturation was associated with increased substance use, consistent with some prior investigations (Caetano et al., 2009; Chartier et al., 2015) . Thus, clinicians may want to consider processes associated with acculturation (e.g., acculturative stress, loss of previous culture, discrimination) when assessing clients' substance use. Despite these differences in acculturation, however, it appears that all groups are likely to benefit from substance use treatment. Future research should examine whether evidencebased treatment that is culturally appropriate (as was the case in this study) may help reduce disparities in substance use observed among groups.
This study has several limitations that should be considered. First, there may be limits in the generalizability of these findings, due to the study being restricted to one evidence-based treatment within only five treatment centers in the United States, lack of information about what counseling components were utilized in the counseling-as-usual condition, and a predominantly male sample restricted to Spanish-speaking adults receiving SUD treatment. There may be meaningful differences between Latino/as seeking treatment and those that have clinically high levels of substance use but do not seek treatment, especially given that Latino/as generally do not seek substance use treatment due to multiple treatment barriers (Guerrero et al., 2013) . In addition, although our sample consisted of a heterogeneous group of Latino/as from multiple countries of origin and distinct cultural practices, we were unable to examine differences according to country of origin, due to insufficient statistical power. Therefore, these results should be interpreted cautiously when applying them to any specific group of Latino/as. For instance, Latina women represented less than 12% of our total sample, thus generalization of these results to Latinas should be considered cautiously. Further, our method of measuring acculturation using a median split is specific to this sample of Latino/as. Finally, we did not control for treatment site differences.
Despite these limitations, this study provides data from one of very few studies that has examined acculturation as it relates to substance use treatment. We recommend that future research replicate our methods in other treatment samples. Specifically, to address whether acculturation is linked to substance use treatment outcomes among other groups such as adolescents, and other racial/ethnic groups (e.g., African or Asian immigrants). Future research should also examine how acculturation is associated with treatment outcomes among Latino/as receiving treatment in English, as there may be meaningful differences in levels of acculturation depending on the language in which treatment is received. Finally, it would be of benefit to the substance use treatment field to better understand the mechanisms behind the relationship between acculturation and substance use over time. We have made a meaningful first step in identifying that treatment differences are reduced at posttreatment regardless of acculturation type, and it would be beneficial to examine if the same holds true in other treatment contexts.
